Supplementary Figure 1 . PIE curves for additional ions detected in this work. The onset of the ion signal at m/z = 176 at 7.90 ± 0.05 eV correlates nicely with the computed adiabatic ionization energies for various phenanthrynes ( Figure S2 ) with computed adiabatic ionization energies of 7.95 ± 0.10, 7.95 ± 0.10, 8.01 ± 0.10, and 8.06 ± 0.10 eV (Table S1 ). The onset of ion counts at m/z = 177 at 7.80 ± 0.05 eV matches the computed adiabatic ionization energy of the 4-phenanthrenyl radical of 7.70 ± 0.10 eV (Table S1 ). ± 10% uncertainty based on the accuracy of the photodiode and a 1  error of the PIE curve averaged over three PIE scans contribute to the overall errors.
S3
Supplementary Figure S5 ) A 250 mL Schlenk flask was charged under N2 with 2,2'-dibromo-1,1'-biphenyl (4.46 g, 14.3 mmol) in dry THF (86 mL). The reaction mixture was cooled to -78 °C. n-BuLi (2.5M in hexanes, 5.7 mL, 14.3 mmol) was added dropwise over 15 min and the reaction mixture was stirred for 15 min at -78 °C. DMF (2.6 mL, 33.7 mmol) in dry THF (13 mL) was then added dropwise. The reaction mixture was warmed to 24 °C and stirred for 18 h. The reaction mixture was quenched with saturated aqueous NH4Cl (100 mL) and extracted with CH2Cl2. The combined organic phases were washed with H2O and saturated aqueous NaCl, dried over MgSO4, and concentrated on a rotary evaporator. Column chromatography (SiO2; 0-2% EtOAc/hexane) yielded 1 (3.64 g, 13.9 mmol, 97%) as a colorless viscous oil that solidified into a colorless solid over time. 191.8, 144.9, 139.5, 134.3, 134.2, 133.2, 132.2, 131.4, 130.3, 129.1, 128.0, 127.8, 124.3 Figure S5 ) A 100 mL Schlenk flask was charged under N2
2'-bromo-[1,1'-biphenyl]-2-carbaldehyde (1) (

2-bromo-2'-ethynyl-1,1'-biphenyl (2) (
with LDA (2 M in THF/n-heptane/ethyl benzene, 8.4 mL, 16.7 mmol) in dry THF (7.2 mL). The reaction mixture was cooled to -78 °C and Me3SiCHN2 (2 M in diethyl ether, 8.4 mL, 16.7 mmol) was added dropwise. The reaction mixture was stirred at -78 °C for 30 min. 1 (3.64 g, 13.9 mmol) in dry THF (17 mL) was added dropwise and the reaction mixture was stirred at 24 °C for 5 h.
The reaction mixture was quenched with H2O and AcOH until gas evolution stopped, and extracted with CH2Cl2. The combined organic phases were washed with H2O and saturated aqueous NaCl, dried over MgSO4, and concentrated on a rotary evaporator. Column chromatography (SiO2; 0-2% CH2Cl2/hexane) yielded 2 (3.51 g, 13.7 mmol, 98%) as a colurless oil. 1 H NMR (400 MHz, CDCl3, 22 °C) δ = 7.68 (dd, J = 8.0, 1.3 Hz, 1H), 7.62 (dd, J = 7.8, 1.4
Hz, 1H), 7.47-7.36 (m, 3H), 7.33 (dd, J = 7.6, 1.9 Hz, 1H), 7.30-7.24 (m, 2H), 3.01 (s, 1H) ppm; 13 C { 1 H} NMR (101 MHz, CDCl3, 22 °C) δ = 144. 2, 141.5, 133.0, 132.7, 131.4, 129.9, 129.3, 128.6, 127.8, 127.1, 123.5, 121.8, 82.3, 80.5 
